Abstract-This paper presents a numerical method to obtain high order of convergence for electrostatic problems solved on general polyhedral meshes. The method is based on high-order local reconstructions of differential operators from face and cell degrees of freedom.
I. INTRODUCTION
In the past few years, the interest in discretization methods for diffusive problems on general polyhedral meshes has considerably grown. Polyhedral meshes may enable faster and more robust mesh generation, as well as the possibility to perform more easily (possibly nonconforming) adaptive mesh refinement or derefinement.
This paper presents a numerical method to obtain high order convergence in the solution of Poisson problems on arbitrary polyhedral meshes. The method has been introduced in [1] and this paper shows the performances on three dimensional problems. In the lowest order case (corresponding to the polynomial degree k = 0), the method shows analogies with the Discrete Geometric Approach (DGA) [2] and, in particular, it is algebraically equivalent (up to the choice of the stabilisation term) to the mixed-hybrid geometric formulation described in [3] . This modern method also bears some similarities with Discontinuous Galerkin (DG) [4] , but it presents a higher convergence rate for a given polynomial degree. Contrary to DG, the degrees of freedom are attached to both the faces and the elements of the mesh. Moreover, cell-based unknowns may be easily eliminated by element-wise static condensation. The pillars of the method are (i) local reconstructions of differential operators from face and cell unknowns and (ii) a high-order, face-based penalty term.
A. Numerical results
To demonstrate the potential of the method, we solve an electrostatic problem in the unit cube Ω = (0, 1) 3 subject to homogeneous Dirichlet boundary conditions. The charge density is selected so that the exact solution is v = sin(π x 1 ) sin(π x 2 ) sin(π x 3 ). We evaluate the convergence rate for polynomial orders 0 ≤ k ≤ 4 by solving the problem on four isotropic tetrahedral meshes obtained by refinement of an initial one. The convergence results displayed in Fig. 1 confirm the theoretical predictions of [1] for the convergence rates in energy norm. Fig. 2 shows the solution of the same problem on a general polyhedral mesh. 
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